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Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.003 A; 
R factor = 0.052; wR factor = 0.137; data-to-parameter ratio = 17.9. 



The title compound, C3oH2gClN302, features two spiro links, 
one connecting the piperidine and pyrrolidine rings, and the 
other connecting the pyrrolidine ring and indole residue. The 
configuration about the ethene bond is E. The piperidine ring 
adopts a half-chair conformation where the C atom connected 
to the spiro-C atom lies 0.713 (3) A out of the plane of the 
remaining five atoms (r.m.s. deviation = 0.086 A). The 
pyrrolidine ring has an envelope conformation with the flap 
atom being the methylene C atom. Centrosymmetric eight- 
membered {■ ■ ■HNCO}2 amide synthons feature in the crystal 
packing. These are consoUdated into a three-dimensional 
architecture by phenyl-pyrrolidine C— H- ■ N and chloro- 
benzene-pyrrolidine-bound phenyl C— H- • -n interactions. 

Related literature 

For the biological activity of related spiropyrrolidine analo- 
gues, see: Girgis et al. (2012); Kumar et al. (2008). For related 
structural studies, see: Moustafa et al. (2012). For the synthesis 
of the precursor molecule, see: Al-Omary et al. (2012). 




Experimental 

Crystal data 

C30H28CIN3O2 
Mr = 498.00 
Monoclinic, Pl^/n 
a = 10.5028 (3) A 
b = 20.4117 (6) A 
c = 11.9951 (4) A 
= 94.877 (1)° 

Data collection 

Nonius 590 KappaCCD 

diffractometer 
10395 measured reflections 



Refinement 

R[F^ > 2a(F^)] = 0.052 

wR{F^) = 0.137 

S = 0.94 

5842 reflections 



V = 2562.20 (14) A' 
Z = 4 

Mo Ka radiation 
II = 0.18 mm"' 
r = 293 K 

0.52 X 0.22 X 0.15 mm 



5842 independent reflections 
2547 reflections with / > 2a(l) 
Ri„, = 0.066 



327 parameters 

H-atom parameters constrained 
Ap„ax = 0.18 e A"' 
Ap„i„ = -0.35 e A"^ 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C25-C30 ring. 



D-H-A 


D-H 


H-A 


D-A 


D-H- - A 


N3-H3n-02' 


0.86 


2.01 


2.854 (3) 


165 


C14-H14- ■ -NZ" 


0.93 


2.58 


3.480 (4) 


163 


C20-H20---Cgl'" 


0.93 


2.70 


3.268 (3) 


121 


Symmetry codes: (i) —x -i 




h 1; (ii) X + |, -y 4 


- 5, z -1- j; (iii) X H 


h 1, y, z. 



Data collection: COLLECT (Hooft, 1998); cell refinement: 
DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc- 
tion: DENZO and COLLECT; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for 
Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for pubUcation: publCIF (Westrip, 
2010). 
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5"-Benzylidene-5-chloro-1 ',1 ''-dimethyl-4'-phenyldispiro[indolme-3,2'- 
pyrrolidine-3',3"-piperidine]-2,4"-dione 

I. S. Ahmed Parage Adel S. Girgis, A. A. Ramadan^ A. M. Moustafa and Edward R. T. Tiekink 

1. Introduction 

2. Experimental 

2.1. Synthesis and crystallization 

A mixture of equimolar amounts of 3£',5£'-l-methyl-3,5-bis(phenylmethylidene)-4-piperidone (5 mmol), prepared by a 
literature procedure (Al-Omary et al, 2012), 5-chloroisatin and sarcosine in absolute ethanol (25 ml) was boiled under 
reflux (TLC monitoring). The separated solid was collected and crystallized from «-butanol affording (I). Reaction time 9 
h. Colourless crystals. M.pt: 512-514 K. Yield 88%. Anal. Calcd. for C30H28CIN3O2 (498.03): C, 72.35; H, 5.67; N, 8.44. 
Found: C, 72.56; H, 5.81; N, 8.67. IR: v„^/cm-': 3168 (N— H); 1688 (C=0); 1597, 1457 (C=C). 

2.2. Refinement 

The C-bound H atoms were geomefrically placed (C — H = 0.93-0.98 A) and refined as riding with ^^^(H) = 1.2- 
\.5Ueq{C). The N-bound H-atoms were treated similarly with N— H = 0.86 A, and with f4„(H) = 1.2C/e,(N). 

3. Results and discussion 

In cotmection with on-going studies of spiropyrroUdine derivatives (Girgis et al. 2012; Moustafa et al. 2012), the title 
compound, (I), was synthesised and characterised crystallographically. These compoimds have biological activity and the 
structure of the skeltal structure is well established (Kumar et al. 2008). 

There are two spiro links in the molecule, Fig. 1, i) where the piperidine and pyrrolidine rings are connected at CI, and 
ii) where the pyrrolidine ring and indole residue are connected at C6. The phenylmethylidene functional group is 
connected to the piperidine ring at position C4 while the pyrrolidine-bound aryl ring is attached at C8. The conformation 
about the C4=C1 1 double bond is E. The sum of the angles around the piperidine-Nl atom is approximately 333° 
confirming its sp^ character. The piperidine ring adopts a half-chair conformation where the C2 atom lies 0.713 (3) A out 
of the plane of the remainmg five atoms (r.m.s. deviation = 0.086 A). The C6 and C8 atoms occupy axial and equatorial 
positions with respect to the piperidine rmg, the phenylmethyUdene residue occupies an equatorial position, and the N- 
bound methyl substituent is equatorial. The pyrrolidine ring has an envelope conformation with the flap atom being the 
C7 atom which lies 0.648 (3) A out of the plane of the remaining four atoms (r.m.s. deviation = 0.026 A). Finally, the 
indole fused ring system is planar with a r.m.s. deviation = 0.05 1 A. 

The most prominent feature of the crystal packing of is the formation of centrosymmetric eight-membered {•■•HNCO}2 
synthons owing to the self-association of molecules via hydrogen bonding between amide groups. Table 1. The dimers 
are connected into a supramolecular chain parallel to the b axis by phenyl-C-H—N (pyrrolidine) interactions and these 
are consoUdated into a three-dimensional architecture by (chlorobenzene)C — H— (pyrroUdine-bound phenyl), edge-to- 
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face, interactions; a view of the unit cell contents is shown in Fig. 2. 
Computing details 

Data collection: COLLECT {Rooft, 1998); cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT {Hooft, 
1998); data reduction: DENZO (Otwinowski & Minor, 1997) and COLLECT (Rooft, 1998); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2006); software used to prepare 
material for publication: publCIF (Wsstrip, 2010). 




Figure 1 

The molecular structure of (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probability 
level. 
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b 



Figure 2 

A view in projection down the c axis of the unit-cell contents for (I). The N — H - 0, C — H - N and C — H - k interactions 
are shown as orange, blue and purple dashed lines, respectively. 

5"-Benzylidene-5-chloro-1 ',1 "-tlimethyl-4'-phenyldispiro[indoline-3,2'-pyrrolidine-3',3"-piperidine]-2,4"-dione 



Crystal data 

C30H28CIN3O2 
M, = 498.00 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
fl= 10.5028 (3) A 
^ = 20.4117(6) A 
c= 11.9951 (4) A 
y5 = 94.877(1)° 



K= 2562.20 (14) A^ 
Z = 4 

F(000) = 1048 
Z),= 1.291 

Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 5029 reflections 
(9 = 2.9-27.5° 
// = 0.18mm-' 
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r=293 K 
Block, colourless 

Data collection 

Nonius 590 KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(p and CO scans 
10395 measured reflections 
5842 independent reflections 

Refinement 

Reflnement on P- 
Least-squares matrix: full 
R[F^ > 2a{py[ = 0.052 

= 0.137 
5=0.94 
5842 reflections 
327 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



0.52 X 0.22 X 0.15 mm 



2547 reflections with / > 2a{I) 
i?w = 0.066 

^max .S y Otnm 3.2 

/! = -13^13 

yt= -24^26 
/ = -15^15 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[(T^(F,^) + (0.0569P)2] 

where P = (F„^ + 2F,y3 
(A/(t)„,, = 0.001 
Ay9max = 0.18 e A"' 
Apmn = -0.35 e 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on P-, 
conventional i?-factors R are based on F, with F set to zero for negative P. The threshold expression of > 2a(F^) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


JI- *IJI 


cu 


1.05716(7) 


0.16826(4) 


-0.06845 (7) 


0.0777 (3) 


01 


0.70008 (15) 


0.22207 (8) 


0.17686(15) 


0.0518 (5) 


02 


0.83631 (15) 


0.01572 (8) 


0.45243 (14) 


0.0501 (5) 


Nl 


0.87248 (16) 


0.16478(9) 


0.47693 (16) 


0.0395 (5) 


N2 


0.73065 (16) 


0.03868 (9) 


0.21124(16) 


0.0425 (5) 


N3 


1.01454(17) 


0.04625 (9) 


0.36752 (17) 


0.0441 (5) 


H3n 


1.0711 


0.0286 


0.4142 


0.053* 


CI 


0.72419 (19) 


0.13839 (11) 


0.31799(19) 


0.0354 (6) 


C2 


0.7398 (2) 


0.14837(11) 


0.44474 (19) 


0.0389 (6) 


H2A 


0.6845 


0.1835 


0.4659 


0.047* 


H2B 


0.7165 


0.1086 


0.4825 


0.047* 


C3 


0.8953 (2) 


0.23259(11) 


0.4469 (2) 


0.0425 (6) 


H3A 


0.9855 


0.2423 


0.4618 


0.051* 


H3B 


0.8485 


0.2612 


0.4935 


0.051* 


C4 


0.8552 (2) 


0.24660(11) 


0.32605 (19) 


0.0370 (6) 


C5 


0.7557 (2) 


0.20414(11) 


0.2654 (2) 


0.0377 (6) 
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Co 


0.81725 (19) 


0.08258 (11) 


0.27869 (19) 


A A'? £. A ( £L\ 

0.0364 (6) 




A /CAO 1 

U.oUol (z) 


A A/I A'5 '5 / 1 1 \ 

0.04033 (11) 


0.2593 (2) 


A (\A HI in\ 
0.0463 (/) 


H7A 


A ^ 1 1 
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All AT 
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f\ ^ A A A 
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A AA 1 
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C8 
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A ATAI 
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A 1 A 
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H29 
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Atomic displacement parameters (A^) 
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cu 


0.0823 
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0.0892 (6) 
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0.0142 (4) 
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0.0515 


(10) 


0.0547 (11) 


0.0467 (12) 
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0.0379 (16) 


0.0002 (13) 


0.0014(12) 


-0.0011 (13) 


C12 


0.0403 


(13) 


0.0411 (15) 


0.0405 (17) 


-0.0034 (12) 


0.0010 (12) 


0.0031 (13) 


C13 


0.0698 


(18) 


0.0511 (17) 


0.0429 (19) 


-0.0159(15) 


0.0052 (14) 


0.0042 (14) 


C14 


0.085 (2) 


0.060 (2) 


0.049 (2) 


-0.0203 (17) 


-0.0112(16) 


0.0024 (16) 


C15 


0.0552 


(18) 


0.060 (2) 


0.080 (3) 


-0.0204 (14) 


-0.0069(17) 


0.0028 (18) 


C16 


0.0612 


(18) 


0.066 (2) 


0.076 (3) 


-0.0189(16) 


0.0223 (17) 


-0.0040(18) 


C17 


0.0590 


(16) 


0.0555 (17) 


0.0490 (19) 


-0.0108 (15) 


0.0136(14) 


-0.0047 (15) 


C18 


0.0404 


(15) 


0.0385 (15) 


0.0424 (17) 


0.0005 (12) 


-0.0014 (12) 


0.0041 (13) 


C19 


0.0393 


(14) 


0.0391 (15) 


0.0363 (16) 


0.0001 (11) 


-0.0004 (12) 


-0.0020 (12) 


C20 


0.0363 


(14) 


0.0548 (17) 


0.0537 (19) 


0.0049 (12) 


0.0003 (13) 


-0.0009 (14) 


C21 


0.0422 


(15) 


0.0568 (18) 


0.060 (2) 


-0.0043 (13) 


0.0140(14) 


-0.0018(15) 


C22 


0.0522 


(16) 


0.0494 (17) 


0.0430 (18) 


0.0022 (13) 


0.0120(14) 


0.0046 (13) 


C23 


0.0407 


(14) 


0.0439 (16) 


0.0450 (17) 


0.0038 (12) 


-0.0009 (12) 


0.0048 (13) 


C24 


0.0375 


(13) 


0.0371 (14) 


0.0354(16) 


0.0005 (11) 


0.0001 (11) 


-0.0005 (12) 


C25 


0.0291 


(12) 


0.0450 (16) 


0.0430 (17) 


-0.0059 (12) 


-0.0040 (11) 


-0.0003 (13) 


C26 


0.0436 


(15) 


0.0665 (19) 


0.0527 (19) 


-0.0041 (14) 


0.0013 (14) 


0.0088 (15) 


C27 


0.0514 


(17) 


0.095 (3) 


0.050 (2) 


-0.0111 (17) 


0.0109 (15) 


-0.0051 (17) 


C28 


0.0448 


(17) 


0.096 (3) 


0.077 (3) 


-0.0018 (18) 


0.0135 (16) 


-0.030 (2) 


C29 


0.0516 


(18) 


0.063 (2) 


0.097 (3) 


0.0026(15) 


0.0102 (18) 


-0.0110(19) 


C30 


0.0409 


(15) 


0.0537 (18) 


0.071 (2) 


-0.0044 (14) 


0.0042 (14) 


-0.0004(15) 



Geometric parameters (A, °) 



Cll— C22 


1.738(3) 


CIO— HIOC 


0.9600 


01— C5 


1.224 (3) 


Cll— C12 


1.473 (3) 


02— C18 


1.232 (3) 


Cll— HU 


0.9300 


Nl— C2 


1.453 (3) 


C12— C13 


1.382 (3) 


Nl— C3 


1.455 (3) 


C12— C17 


1.390 (3) 


Nl— C9 


1.463 (3) 


C13— C14 


1.381 (4) 


N2— C7 


1.454 (3) 


C13— H13 


0.9300 


N2— CIO 


1.460(3) 


C14— C15 


1.366 (4) 
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N2— C6 


1.470 (3) 


C14— H14 


0.9300 


N3— C18 


1.347 (3) 


C15— C16 


1.371 (4) 


N3— C19 


1.400 (3) 


C15— H15 


0.9300 


N3— H3n 


0.8600 


C16— C17 


1.374 (3) 


CI— C5 


1.531 (3) 


C16— H16 


0.9300 


CI— C2 


1.529 (3) 


C17— H17 


0.9300 


CI— C8 


1.564(3) 


C19— C20 


1.371 (3) 


CI— C6 


1.598 (3) 


C19— C24 


1.396 (3) 


C2— H2A 


0.9700 


C20— C21 


1.382 (3) 


C2— H2B 


0.9700 


C20— H20 


0.9300 


C3— C4 


1.502 (3) 


C21— C22 


1.375 (3) 


C3— H3A 


0.9700 


C21— H21 


0.9300 


C3— H3B 


0.9700 


C22— C23 


1.391 (3) 


C4— Cll 


1.334 (3) 


C23— C24 


1.380 (3) 


C4— C5 


1.498 (3) 


C23— H23 


0.9300 


C6— C24 


1.522 (3) 


C25— C30 


1.381 (3) 


C6— C18 


1.559 (3) 


C25— C26 


1.386 (3) 


C7— C8 


1.514(3) 


C26— C27 


1.394 (3) 


C7— H7A 


0.9700 


C26— H26 


0.9300 


C7— H7B 


0.9700 


C27— C28 


1.370 (4) 


C8— C25 


1.516(3) 


C27— H27 


0.9300 


C8— H8 


0.9800 


C28— C29 


1.370 (4) 


C9— H9A 


0.9600 


C28— H28 


0.9300 


C9— H9B 


0.9600 


C29— C30 


1.384(4) 


C9— H9C 


0.9600 


C29— H29 


0.9300 


CIO— HlOA 


0.9600 


C30— H30 


0.9300 


CIO— HlOB 


0.9600 






C2— Nl— C3 


109.14(18) 


HlOB— CIO— HIOC 


109.5 


C2— Nl— C9 


113.61 (17) 


C4— Cll— C12 


129.7 (2) 


C3— Nl— C9 


110.35 (18) 


C4— Cll— Hll 


115.2 


C7— N2— CIO 


116.12(18) 


C12— Cll— Hll 


115.2 


C7— N2— C6 


107.14(17) 


C13— C12— C17 


117.0(2) 


CIO— N2— C6 


116.30(18) 


C13— C12— Cll 


124.3 (2) 


C18— N3— C19 


111.96(19) 


C17— C12— Cll 


118.7 (2) 


C18— N3— H3n 


124.0 


C14— C13— C12 


121.5 (2) 


C19— N3— H3n 


124.0 


C14— C13— H13 


119.3 


C5— CI— C2 


106.50(19) 


C12— C13— H13 


119.3 


C5— CI— C8 


111.60(18) 


C15— C14— C13 


120.1 (3) 


C2— CI— C8 


113.73 (17) 


C15— C14— H14 


120.0 


C5— CI— C6 


110.15 (16) 


C13— C14— H14 


120.0 


C2— CI— C6 


111.83 (18) 


C14— C15— C16 


119.8 (3) 


C8— CI— C6 


103.10(17) 


C14— C15— H15 


120.1 


Nl— C2— CI 


108.31 (17) 


C16— C15— H15 


120.1 


Nl C2 H2A 


110.0 


ri5 ri6 CI 7 


1 19 9 n't 


CI— C2— H2A 


110.0 


C15— C16— H16 


120.1 


Nl— C2— H2B 


110.0 


C17— C16— H16 


120.1 


CI— C2— H2B 


110.0 


C16— C17— C12 


121.7(3) 


H2A— C2— H2B 


108.4 


C16— C17— H17 


119.2 
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N 1 — C3 — C4 


112.41 (19) 


XT1 TTT A 


1 f\C\ 1 

109.1 


C4 — C3 — H3A 


1 AA 1 

109.1 


N 1 — C3 — ^H3B 


1 AA 1 

109.1 


C4 — C3 — H3B 


1 C\C\ 1 


H3A — C3 — H3B 


1 AT C\ 

107.9 


Lll — C4 — C5 


117.5 (2) 


Cll — C4 — C3 


IT? /I 

123.4 (2) 


/^c /^/i i^i 

C3 — C4 — C3 


1 1 n r\ 

lly.U \l) 


Ol — C5 — C4 


120.7 (2) 


Ol — C5 — CI 


121.0 (2) 


C4 — C5 — CI 


118.3 (2) 


JN z — Co — Cz4 


11AOC /ION 

110.25 (l6) 


N2 — Co — CIS 


111 An i ^ o\ 

111.47 (18) 


C24 — Co — C18 


1 AA A A /I T\ 

100.44 (17) 


Nz — Co — CI 


1 AT y1 A / 1 tl\ 

103.40 (16) 


C24 — Co — CI 


1 1 A ^ £. /"I 0\ 

119.26 (18) 


CI 8 — Co — CI 


112.25 (18) 


"xy^ f~*G 

N2 — C7 — C8 


1 A 1 /I ZT / 1 '7\ 

101.46 (17) 


Xn rf^T TTT A 

N2 — C7 — ^H7A 


111 c 

111.5 


/-io f-^'n XT'? A 

Co — C / — W / A 


111 ^ 
111.5 


N2 — C7 — ^117B 


111 c 

111.5 


C8 — C7 — H7B 


111.5 


H/A — C7 — H/B 


1 AA T 

109.3 


C7 — C8 — C25 


11^ /I A\ 

116.62 (19) 


C7 — C8 — CI 


1 AO /IT /I '7\ 

103.47 (17) 


C25 — C8 — CI 


lie OA /■ 1 A\ 

115.89 (19) 


r^n /~^o TTO 

C7 — C8 — H8 


1 AZT T 

106.7 


r^'^c r^o TTO 

C25 — C8 — ^118 


1 A^ T 

106.7 


f~\ 1 f-A o T TO 

CI — C8 — H8 


106.7 


Nl — C9 — ^H9A 


109.5 


Nl — C9 — ^H9B 


1 AA C 

109.5 


HyA — cy — xv^Q 


1 AA C 

109.5 


Nl — C9 — H9C 


109.5 


H9A — C9 — H9C 


109.5 


H9B— C9— H9C 


109.5 


N2— CIO— HI OA 


109.5 


N 2 — C 1 0 — H 1 OB 


1 AA C 

109.5 


TT1AA /~^1A TT1 AT5 

HlOA — CIO — HI UB 


1 AA C 

109.5 


Nz — ClU — ^HIOC 


1 AA C 

109.5 


XJ1 A A r^\C\ TJIAO 

HlOA — CIO — HIOC 


1 AA C 

109.5 


/~''3 XT1 OO Ol 

C3 — Nl — Cz — Ci 


/6.1 (2) 


C9— Nl— C2— CI 


-160.35 (19 


C5— CI— C2— Nl 


-62.7 (2) 


C8— CI— C2— Nl 


173.98 (18) 


C6— CI— C2— Nl 


57.7 (2) 


C2— Nl— C3— C4 


-53.4 (2) 



C9— Nl— C3— C4 -178.89 (18) 



C12 — C17 — H17 


1 1 A 'I 

1 19.2 


02 — CI 8 — ^N3 


125.4 (2) 


02 — CI 8 — C6 


lie A /1\ 

125.4 (2) 


N3 — CI 8 — C6 


1 AO A 

108.9 (2) 


C20 — C 1 9 — C24 


111 O 

121.0 (2) 


C20 — C19 — N3 


128.7 (2) 


i^f^ A 1 A XTT 

C24 — CI 9 — ^N3 


1 A A /I A /I A\ 

109.40 (19) 


C 1 9 — C20 — C2 1 


1 1 O 1 /T\ 

118.2 (2) 


C 1 9 — C20 — H20 


1 OA A 

120.9 


/^■^l /~"^A IT-IA 

C21 — C2U — H20 


1 1A A 

120.9 


C22 — C2 1 — C20 


1 1A /I /1\ 

120.4 (2) 


C22 — C2 1 — H2 1 


1 1 A O 

119.8 


C20 — C21 — H21 


1 1 A O 

119.8 


C2 1 — C22 — C23 


121.6 (2) 


C21 — C22 — Cll 


1 1 O / 1 A\ 

118.77 (19) 


C23 — C22 — CI 1 


1 1 A /c; /'i\ 

119.6 (2) 


/^T/i i^Ti 

C24 — C23 — C22 


1 1 O 1 /ON 

118.1 (2) 


C24 — C23 — H23 


1 O 1 A 

121.0 


y^-n TT-n 

C22 — C23 — H23 


121.0 


C23 — C24 — C19 


1 1 A O 

119.8 (2) 


C23 — C24 — Co 


1 '3 A /I /1\ 

130.4 (2) 


C19 — C24 — C6 


1 AA 1 /1\ 

109.3 (2) 


C30 — C25 — C26 


1 1 T A /IX 

117.9 (2) 


C30 — C25 — C8 


1 1 O A 

118.9 (2) 


C26 — C25 — C8 


1 OT O /ON 

123.2 (2) 


C25 — C26 — C27 


120.7 (3) 


C25 — C26 — H26 


119.7 


C27 — C2d — H2o 


1 1 A T 

119.7 


f~^'^o r^'^n 

C28 — C27 — C2o 


1 OA O /ON 

120.2 (3) 


/^10 /^'T7 TTn 

C28 — C27 — H27 


119.9 


C26 — C27 — H27 


119.9 


O'^A O'lO O'^T 

C29 — C28 — C27 


119.7 (3) 


OOA OOO XJOO 

C29 — Cz5 — ^Hzo 


1 OA 1 

120.1 


C27 — C28 — H28 


120.1 


C28— C29— C30 


120.1 (3) 


O'^O O'^A TTOA 

C28 — C29 — ^H29 


1 1 A A 

119.9 


C30— C29— H29 


119.9 


C25 — C30 — C29 


121.4 (3) 


/^■IC /^TA TTTA 

C25 — C30 — H30 


1 1 A O 

119.3 


O'^A 0'>A TTTA 

Cz9 — C30 — ^H30 


1 1 A O 

119.3 


oil 01"^ OIT 01/1 

Cll — C12 — C13 — C14 


1 TA 1 /I \ 

179.2 (2) 


Ol"? 01/1 OIC 

Ci2 — C13 — Ci4 — C15 


A O /y1 N 
0.8 (4) 


C13— C14— C15— C16 


1.8(4) 


C14— C15— C16— C17 


-2.2 (4) 


C15— C16— C17— C12 


0.0 (4) 


C13— C12— C17— C16 


2.4 (4) 


Cll— C12— C17— C16 


-179.5 (2) 
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N 1 — Li — C4 — C 1 1 


1 C C A 

— 155.0 (2) 


1 (\ xn 1 o /"\o 

C 1 9 — N 3 — C 1 8 — 02 


^ ni A /ON 

173.4 (2) 


N 1 — C3 — C4 — C-5 


24.1 (3) 


/"^ 1 A xn 1 o /^zT 

C 1 9 — N 3 — C 1 8 — C6 


A 1 /O \ 

-0.1 (3) 


C 1 1 — C4 — C5 — 0 1 


'Kn A /ox 

-17.4 (3) 


XTO 1 O /~\0 

N2 — C6 — C 1 8 — 02 


c ^ o /o \ 

—56.8 (3) 


C3 — C.4 — C5 — 0 1 


163.4 (2) 


C24 — C6 — C 1 8 — (J2 


1 T) ^ /''1\ 

—173.6 (2) 


C 1 1 — C4 — L5 — C 1 


163.4 (2) 


C 1 — C 6 — C 1 8 — 02 


CO n /"?\ 

58.7 (3) 


C3 — C4 — C5 — C 1 


-15.7 (3) 


XTO /^ZT /"^ 1 O XTT 

N2 — C6 — C 1 8 — N 3 


1 1 Z^ o /o\ 

116.7 (2) 


r^-\ r^c r\-\ 

L2 — CI — C5 — Ol 


—145.8 (2) 


C24 — C6 — C 1 8 — N 3 


0.0 (2) 


L 0 — C 1 — C 5 — U 1 


-21.2 (3) 


1 £1 1 o xn 

C 1 — C6 — C 1 8 — N 3 


1 O T OA /I A\ 

-127.80 (19) 


C 0 — C 1 — C J — U 1 


y2. / (2) 


1 O XT'} 1 A /^O A 

C 1 8 — JN 3 — C 1 9 — C20 


1 TC O /ON 

— 1 /5.8 (2) 


C2 — C 1 — C5 — C4 


33.3 (2) 


/"^ 1 O XTT 1 A A 

C 1 8 — N 3 — C 1 9 — C24 


A O /O \ 

0.3 (3) 


C8 — CI — C5 — C4 


1 AT /I A\ 

157.97 (19) 


/-^O y1 /-I 1 A /— lOA /-^O 1 

C24 — C 1 9 — C20 — C2 1 


O O //< \ 

-2.2 (4) 


Co — C 1 — C5 — C4 


—88.1 (2) 


xn /" 1 (\ /^iA /~^o 1 

N 3 — C 1 9 — C20 — C2 1 


IT? C /ON 

173.5 (2) 


C / — JNz — Co — Cz4 


1 zCA OT /I A\ 

— lou.o / (lyj 


c\ r^'OA /^oi /""oo 
C 1 9 — C20 — C2 1 — C22 


A O 

-0.2 (4) 


C 1 U — JN 2 — Co — Cz4 


67.3 (3) 


/"'OA /^O 1 /~<00 /^OO 

C20 — C2 1 — C22 — C23 


1 / A\ 

1.6(4) 


C7 — N2 — Co — C 1 8 


88.5 (2) 


/"'O A /^O 1 /"^ O O 1 

C20 — C2 1 — C22 — Cll 


1 T7 C /O \ 

-111. 5 (2) 


C 1 0 — N z — Co — C 1 o 


A"} ('~>\ 

—43.3 (3) 


C2 1 — C22 — C23 — C24 


A C / /I \ 

-0.5 (4) 


C / — JNz — Co — C i 


—32.3 (2) 


Cil — C22 — C23 — C24 


1 TO CO /I AN 

1 /8.52 (19) 


C 1 0 — N2 — Co — C 1 


1 /I A A /I A\ 

—164.09 (19) 


/^OO /^OO /^0/1 /^1A 

C22 — C23 — C24 — C 1 9 


1 O /ON 

-1.8 (3) 


C5 — Cl — Co — N2 


11/1 1/1 /I A\ 

-114.14 (19) 


C22 — C23 — C24 — C6 


1 T> A /ON 

-173.0 (2) 


Cz — Cl — Co — JNz 


1 'IT ^ ^ /I 0\ 

127.64 (18) 


/"'OA 1 r\ /^O /I /^OO 

C20 — C 1 9 — C24 — C23 


o o /o \ 

3.2 (3) 


/-lO /-II /-ivT XT'^ 

Co — C 1 — Co — Nz 


5.1 (2) 


XT'! /^O/l 

N j — C i 9 — Cz4 — Cz3 


—1 /j.Z (1) 


C5 — C 1 — Co — Cz4 


8.6 (3) 


C20 — C 1 9 — C24 — C6 


176.1 (2) 


C2 — Cl — Co — C24 


1 AA /' /'^\ 

-109.6 (2) 


N3 — C 1 9 — C24 — C6 


-0.3 (3) 


C8 — Cl — Co — C24 


1 OT O /'^\ 

127.8 (2) 


XTO A /^01 

N2 — C6 — C24 — C23 


C /I A /O \ 

54.4 (3) 


C J — C 1 — Co — C 1 o 


125.0 (2) 


C i 0 — C6 — Cz4 — Cz3 


1 TO 1 /'o^ 
1 /2.1 (2) 


C2 — C 1 — Co — C 1 8 


T /I 

7.4 (2) 


C 1 — C6 — C24 — C23 


^ /I A /O N 

—64.9 (3) 


Cs — Cl — Co — CIS 


lie 1 A / 1 A\ 

-115.19 (19) 


XTO /' /"'O A /"* 1 A 

N2 — C6 — C24 — C19 


-117.5 (2) 


C 1 U — N 2 — C 7 — C 8 


179.1 (2) 


/"^10 /^ZT /"^0/1 /"'lA 

C 1 8 — C6 — C24 — C 1 9 


A O /0\ 

0.2 (2) 


r^ii XT'*) /^o 

Co — Nz — C / — Co 


An ^ 

4/.Z (2) 


Ci — C6 — Cz4 — Ci9 


iZi.l (z) 


N2 — C7 — Ce — C25 


1 T A 1 A /■ 1 AN 

-170.10 (19) 


— 7 y"iO /""OC /^OA 

C7 — C8 — C25 — C30 


-147.6 (2) 


xy^ r^n r~^o 1 

N2 — C7 — C8 — C 1 


/II z:; 

—41.6 (2) 


1 r^o c /"'OA 

Cl — C8 — C25 — C30 


AA O ^1\ 

90.2 (3) 


r^c r^o /~"7 

C5 — C 1 — C8 — C7 


1 /I A 1 y1 /I A\ 

140.24 (19) 


C7 — C8 — C25 — C26 


O 1 c /o \ 

31.5 (3) 


f~^-t /~*Q f~in 

Cz — C 1 — Co — C / 


—99.2 (2) 


C i — Co — Cz3 — Czo 


— 90. / (J) 


Co — Cl — C8 — C7 


22.0 (2) 


C30 — C25 — C26 — C27 


-0.4 (4) 


C5 — Cl — C8 — C25 


A A O /'^X 

-90.8 (2) 


/"^ O /"'OC /"'O/' /"'OT 

C8 — C25 — C26 — C27 


1 T A C /O \ 

-179.5 (2) 


C2 — C 1 — C 8 — C25 


OA T /ON 

29.7 (3) 


/-IOC /^O^ /^OT /^OO 

C25 — C26 — C27 — C28 


A A f A\ 

—0.4 (4) 




1 so Q7 n 


C 9 ft C 9 7 r 9 8 r 9 Q 


f) 8 ('4"! 
u.o y^) 


C5— C4— Cll— C12 


179.0 (2) 


C27— C28— C29— C30 


-0.5 (4) 


C3— C4— Cll— C12 


-1.9(4) 


C26— C25— C30— C29 


0.7 (4) 


C4— Cll— C12— C13 


-28.2 (4) 


C8— C25— C30— C29 


179.9 (2) 


C4— Cll— C12— C17 


153.9 (2) 


C28— C29— C30— C25 


-0.3 (4) 


C17— C12— C13— C14 


-2.9 (4) 







Hydrogen-bond geometry (A, ") 
Cgl is the centroid of the C25-C30 ring. 



D—Yi-A 



/)— H 



D-A 



D—Yi-A 



N3— H3n-02' 



0.86 



2.01 



2.854 (3) 
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C14— H14-N2" 0.93 2.58 3.480 (4) 163 

C20— H20-Cgl"' 0.93 2.70 3.268(3) 121 

Symmetry codes: (i) -x+2, -y, -z+1; (ii)x+l/2, -y+1/2, z+1/2; (iii) x+l, y, z. 
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